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STAPLE-FIBER NONWOVEN FABRIC 


Abstract 


PROBLEM TO BE SOLVED: To obtain a staple-fiber nonwoven fabric 
exhibiting excellent air- permeability in machine direction as well as a 
direction perpendicular to the machine direction and vertical direction 
and useful for paper diaper, etc., by randomly laminating and crossing 
staple fibers having relatively short fiber length and bonding the 
contacting points of the fibers. 

SOLUTION: The objective nonwoven fabric having three-dimensional 
network structure is produced by randomly laminating and crossing 
staple fibers having fiber length of 3-25 mm with an air-laid apparatus, 
etc., and bonding the contacting points of the fibers. The ratio of the 
air-permeability of the nonwoven fabric in machine direction to the 
permeability in the direction perpendicular to the machine direction is 
1.0-1.5, the ratio of the air- permeability in machine direction and in 
vertical direction is 1 .0-2.2 and the nonwoven fabric has low density 
and relatively uniform physical properties in each direction of the 
three- dimensional, structure. 
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10g/cm3, MD^l. 4kg/5cm, C.DBtfj 1 . 
2kg/5cm, . 0 3 

[oo3 5] mmm3 

fc&ftt LTMFRtfl 5 g/1 0# (JIS K7210 tk 
frl4) cWJTat'l^. IMtLtMIidn6. 5 
g/1 0# (JIS K7210 *fM)-0*»|fcKUxf-U 

MrfflW ttaj*2 0 Og/min., 0^K7 2 1 m/ 

min.-c?l§ffil)C:tfc:iO. 7. ir--;uo*g#ife 
* Lfc . i <0*E#* £ 9 0 "CfcMftLfc D -;U 

fe<o*>, #v?zm<offimiM*m&is-*tx 1 4 

fc. diON-XiM^tU'^iW. t&*«S£JS^9 
0*CTf£*iU:c9^ ffLflJ^-Crwa-y^-tfllu 

fcUTf^lRL>ta^«tHI^BI!liRtfilWiaS-fr, Of* 

1 SfcjaSflRB^hfci&tiU «iMAP3fcJ:^4 
fciSiXL." U-y 5 ai3 J:tf 6 a*»4> 

iBf£PtfJ3-£jt. #mSilfclWlt9 0«/iin.TaB6 

6£fl*U:. -)x7'ffiSo-;H lTffiffi 
Lfctt, ^^a^K^^-l 2£$ffll/Cl 50°C 
. T 3 »IBBB!MSl-t * dttJ:'). «J«$hoSfflK * 'J 

9n-^l4til*«ofc, ft*Lfc*W&*>ttttttJa 
TOaOT**. gtttf2 6g/m*, JfWn3. Om 
m, S5SO. 009g/cm 3 , MDl^l. lkg/5c 
m, CD^l. lkg/5cm, -^WS^tt-fr^-ttO. 
04 

[0036] HJS0IJ4 

»*B*WttaJ*fi* 1 4 Og/min. . g|*R»)a«#l 0 5 
9m/min.. 3. 4 T--;KO*S#* s 1 t—-)U<V% 
Sfctft** 1 3 m mT'J> £ .1 i: iiWiHSfctfl 3 Htt 

TiOilO-e**. 9ftft2 4 g/mi , 'JPA-2 . 4m 
m, ffl£0. OlOg/cm', MDSftftl. 5kg/5c 
m, CDStfjl. 3kg/5cm, ^IWfitf5*^)«S-ttO . 
02 



fc. 

[003 7] HiS0l5 

tb*#2 0 08/min. N >)3SJK*<88 2 m/min. T'fl 

*R4itfc:J:*)f*fe<i4 3 4T--;u?)5|sB#*. 1 

9T'S>£. a#ft2 6g/m2, if*2. 7mm, 

0. 010g/cm3, MDSttl. Okg/5cm, CDi 

#0. 8kg/5cm, ^^Jtt^feJ-ttO . 0 4 

[0038] %ttM6 

wtwwt*** i o m m?$>&tm\±mm 3 i: mm<r> 

OaO. Bft»t2 5g/m». J?*3. 1mm, ®jg 
0. 00 8g/cm 3 , MDSfcbl. lkg/5cm, CD3S 
#0. 9kg/5cm, ^«WS<0*^<0%-tt 0 . 03. ^1 

[003 9] ^56^7 

Sj&frfcLTMFRtfl Og/1 0# (JIS K7210 & 

fti4) o^uraev^s-fflv^ *-/wgu oocoffis 

S«^tt*P45fefflVV |6*l*Oi!taiJb6«2 0 Og/min. 
?, »*>*fc:*t*«rt-4ti:fc(c, 91* ROMS* 5 
3m/min. Cl fc fc i 9*#£>fl6 3 4 0 f--^ 
<7>*E#*, 1 0 0r--/K7)®#*. i$t*2 5mm 

fc . ft* L fe^FIWfi<0«jttl4JaToa 0 . i Wt 2 4 g 
/m*. m*l. 5mm, &JgO. 0 1 6g/cm3, M 
DW}2. 8kg/5cm, CD3$;*j2. 3kg/5cm, ^JS^cD 
fl6^5%-ttO. 0 5 

[0040] HSfi^8 

K^tUTMFR=l 5 g/1 0^- (JIS K7210 A 
#14) tfWf UTotl/y, Htt4>2: LTM 1=16.5 
g/1 0# (JIS K7210 0feft4) C7)«^«^ijx^-b 
VtRtajit5»5T*-A«6 2 1 (* 
BnBSrWSfflfcrSfllJt) tttti*4 5 0g/mi 

n.. ^M r )mm3 9 0m/Min:TB\^MhZtl l Zj: r ). 
16. 7-f--;K0*tttt*fefWLfc. t&*Bft, P 

T^HS'JSr^pLTt. iO*S#*Sr*-fl OO'CkiJn 

aS$rl«5t Lt®#L. 3rx-;l^Mi#*tffiH 
Uc. 1-f y^3Jt0 8lIj«OXMM7;K3<5^7c) ^ffl 
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ff* 3. 8mm, &j£0. 0 06g/cm3, MDSfi^J 
0. 9kg/5cm, CDSfcfjO. 8kg/5cm, :f*|ffoDitt-&<7) 
0 3 

[004 1] 906019 

jWI«3rft«Lfc2d/f , 5mm<01-f>f-ajfeO 

? y y-m 1 4 ojco^Bi«^*tt utew 5 X'imitz i 

Od/f, 5mmOl^yf-i/c0^yy7^1 OlljO 
fyi*i$*i££a*ifc5 0/5 0?13$!$Uc8U«jI£-t 

am i tzT^<nw&mT<m o . a wt 2 3 g /m 

2 , 11*2. 8mm.. ®«0. 0 0 8 g/cm 3 , MD3& 
A3! 2kg/5cm, CD3$7J2. 9kg/5cm, ^ffitfOifi^ 
O%-tt0. 04. r--;l^#l&^lifc»*£fi£^ 

[004 2] 0 

SBtW7?fBRLfcl OOd/f , 25mm<014>"f- 

ifc o ? y yrsc 1 4 ui^iHFtfMt»ntim(ct&A» 

n . vm&tlV-? is 3 >SS 1 0 * -y. h 3 XT— 9 a 
TlMftL'/-x7'l 9£ft*L£. ^x/Elu-lH l 

x 7*0±fc, HJSW3 -CfW Lfc 2 d/ f . 5 mmff) 1 
4 "3 7 'J >7fSc 1 4 lljcO»K*^t&|B|«(cf§i 

y-y*^#mj$#£?x7£»JS$itt:8L If 
^ya^H^t-l 2£ttffllTl 5 0'CT3#» 

m 2 , Jf^l . 9mm, ffi^O. 0 1 3g/cm 3 , MD 
»*2. 0kg/5cm, CD9tf)l. 7kg/5cm, ^fficOifi 
&O%H±0. 0 4. SBI&l3«)2d/fx5Miaittt& 

fflv^«<»»*tt 0.009 g/c ms-c* o . mm 

7^10 0d/fx2 5«»<0lWltrfflV^JI<0»*tt0. 
0 1 6 g/cm*tz-?tz. T--)V0)m%&ffrffl£ffl& 

[004 3] »S0!ll 1 

t&jfe^r^ttajiB* 1 4 Og/min. , DSLS** 1 0 5 

910/Bin., 3. 4f--;^*IM. lf--^I 



. mmm* 3 mm t* s i t atflwt^ * yan^ 

■* 7jffi»D-**BH» LfcJaWi£S6W 3 1 isi«o^ 

0. aftW2 4 g/m 2 , JS&3. 6mm, ®j£0. 0 

0 7g/cm3, MDSfcJjl. 3kg/5cm. CDStfjl. 
2kg/5cm. ^«^tfi-&<0^H40. 0 2 

tfflv^i k . we&k LTmtfct? x -rmmvr? ^ 

3 :^a^fc£k&tfEiio-;U£^L&*>- 5 fck 
[0044] JH8W1' 

Uttftft* 38mmT'J>l>.Ik£&SKk XtftH 3 k RttO. 
^TfK*W**«:ft*U:.- £OflME4 0 g£4 0 c 
m^cr>u-v-i]-YmzWk^*t^ Yyr-frb&X 
*fc?x7fcK5.MC4IM&*B9. ~f l§RlJjJ§<7 x 7£ 

1 5 OiC"CaiWSBRW!-r*i t (CJ: »)^HfiS*fKHL 
fc. ft* Ltttmcom&liWFcom 0 . SWt24g 
/m 2 , if-frl . 4mm, ^SO. 0 1 7g/cm 3 , M 
Dffl} 6 . 3kg/5cm, CD5SA1. 8kg/5cm, ^«J^ti«0 
ffl-&<0%-ttO. 12 • 

a-K8aWra'*fc*>,. k'n LTtiSft*|6lc7)Mm 

[0045] mmmi 2 

fc:SOiW 3 IB&o^^lxWincfc * . IRITIS 
(OlRfctroJiu ^yxf-w>-/^i;ratruy^ssiii# 

^H«P$ii3t^^*ffi»kL.. /wr&itmfyk 
X'b->tz. 

[0046] 
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At 

m 


0/ I 


m m 


aS&ffc cm 3 /cm 1 /sec. 


HD/CD 


MD/VD 

aftac ifc 


MD 


C D 


VD 


mm® i 


1. 5. 


5 


74 


69 


40 


i. 


0 7 


1. 7 3 


2 


2 


1 0 


118 


111 


63 


i . 


0 6 


1. 7 6 


&ffifl3 


2 


5 


191 


179 


99 


i. 


0 7 


1. 8 1 


ftttflM 


1 


3 


78 


77 


1% 


i . 


0 1 


1 . 6 3 




10 


5 


932 


915 


S04 


i . 


0 2 


1 . 8 2 




2 


1 0 


206 


188 


110 


i . 


1 0 


1.71 




1 0 0 


2 5 


4930 


4717 


2763 


i . 


0 5 


1. 71 




3 


5 


416 


403 


220 


i . 


0 3 


1 . 8 3 


'HJIIV9 


2 

1 0 


5 
g 


478 


462 


250 


i . 


0 3 


1 . 8 5 




2 

1 0 0 


5 

2 S 


1132 


1011 


523 


t. 


1 2 


2 . 16 




1 


3 


68 


87 


65 


i '.. 


0 1 


1 . 3 5 




2 


3 8 


1 38 


62 


50 


2. 


2 3 


2. 7 6 



mm^ffiticomMXft (md) ttAim <cd> <n 
wmA&vmmifa (md > tmrnu^ ( vd > <m 

yyyuzt^EJiKjt^znm^fix^tzih. wm*m 
^mx&m-$hi>- m^mmzit«.®gtf4sii < 

WMXfa (MD) , ifi^fi (CD) , SS#fa 
(VD) (D^-ftli>ffim%tfmL<Jft±lt:. 
[0 04 8] 

m;frmmx'fo^ttimcDjiftmmni-. h&tc 
<vttmzmwm--%m&*iit&i><7)X'h$>. 
x. ^m^mm^xh^tzmmumzm-m 
ittrft (vd) com^m^b^t^z^i-^m^cr, 

?*> & i: v ^ L? v >S . 

[0ffi<7)fi5#&iSiBJ!] 



[Hi ] *wnnT-mifizmm-mw.cDMwmx'h 

4. 

[02] HlK*^SJlfc:*J»t*xTU-f HIS11W 
[H3] l22(c^§§Mo&ep2rftin-iii ' tftoft 

-umzmmmx'hh. 

1 xTWFgS 

2 ir-v-y^ 

3 asi&An 

4 $i*it&AO 

. 6 >>i7'7*-5y^7 H 
6 a ®#*?>J-y 

5 b x— K-fUO— ;U 

6 b --Y)Vu-)V 

7 KMBBZ-v 
8 

9a ^yhrry^r— 
9b * 7 h3y\7- 
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1 0 ■r?i'3>ms 

11 *7x7RMu-iV 

12 J f9l/*VYyA J ?- 

1 

14 *#K"3n-^ 
1 5 
16 



17a |gija-/W 

1 7 b Ki&Q-rt' 

1 7 c IBijD-yP 

l 7 d wmm~)V 

18 JMOo-^ 

1 9 a ig»D-;U 

19 b |g|&D-;W 



[01] 




19a 19b 



[02] 



[03 ] 





10- 
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